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CLAIMS 



[Claim(s)] 

[Claim 1] A capacity adjustable compressor characterized by providing the following, a four-way valve, an 
outdoor heat exchanger, By having a combustor, an outdoor fan, and an indoor fan for heating a pressure _ 
reducer, indoor heat exchanger, a closing motion valve, a refrigerating cycle that has a refrigerant heater, 
and said refrigerant heater, and controlling a four-way valve and a closing motion valve of a refrigerating 
cycle A control means for cooling operation which a close cycle which makes sequential connection of a 
compressor, a four-way valve, an outdoor heat exchanger, a pressure reducer, and the indoor heat 
exchanger is constituted at the time of cooling operation, and carries out operation control of the 
compressor by capacity width of face from low driving ability to the maximum driving ability, A control 
means for heating operation which a close cycle which makes sequential connection of a compressor, a 
four-way valve, indoor heat exchanger, and the refrigerant heater is constituted at the time of heating 
operation, and performs combustion control of a combustor, and sets up the maximum driving ability value 
of a compressor lower than a maximum capacity value for cooling operation, and carries out operation 
control of the compressor by the capacity width of face, A preparation ****** heating type air conditioner 
A detection means by which an OAT detects a condition that it is low and refrigerating cycle temperature 
is also low A heating starting control means which usually raises the amount of combustion of the rear- 
spring-supporter aforementioned combustor to predetermined time by detecting signal of this detection 
means from the amount of maximum rating combustion at the time of heating operation at the time of 
initiation of heating operation 

[Claim 2] It is the refrigerant heating type air conditioner characterized by having a means by which a 
heating starting control means usually heightens driving ability of a compressor from the maximum driving 
ability at the time of heating operation further in a refrigerant heating type air conditioner according to 
claim 1. 

[Claim 3] It is the refrigerant heating type air conditioner characterized by a coolant-temperature sensor 
by which said detection means detects a regurgitation coolant temperature of said compressor in a 
refrigerant heating type air conditioner according to claim 1 or 2 having constituted, and making it output a 
detecting signal at the time of initiation of heating operation when detection temperature of this coolant- 
temperature sensor was below the set point. 

[Claim 4] It is the refrigerant heating type air conditioner characterized by an OAT sensor by which said 
detection means detects an OAT in a refrigerant heating type air conditioner according to claim 1 or 2, and 
a coolant-temperature sensor which detects temperature of a refrigerant which flows into said refrigerant 
heater having constituted, and making it output a detecting signal at the time of initiation of heating 
operation when both detection temperature of this OAT sensor and detection temperature of a coolant- 
temperature sensor were below the set points. 

[Claim 5] A refrigerant heating type air conditioner characterized by establishing a heating starting control 
means in which predetermined time carries out a rear-spring-supporter high-speed revolution at the time 
of initiation of heating operation of said indoor fan in a refrigerant heating type air conditioner according to 
claim 1 or 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the refrigerant heating type air conditioner which formed 

the refrigerant heater in the refrigerating cycle. 

[0002] 

[Description of the Prior Art] Piping connection of a compressor, a four-way valve, an outdoor heat 
exchanger, a pressure reducer, and the indoor heat exchanger is made, a refrigerating cycle is constituted, 
it applies to a compressor s intake side from between indoor heat exchanger and pressure reducers further, 
and there is a refrigerant heating type air conditioner which made piping connection and formed the 
refrigerant heater. 

[0003] The combustor is prepared in the refrigerant heater and the interior of a room can be heated by 

heating a refrigerant heater with a combustor. 

[0004] 

[Problem(s) to be Solved by the Invention] Like winter, when an OAT is low, a refrigerant falls asleep in a 
refrigerating cycle during shutdown, and the temperature of the refrigerant in a compressor becomes quite 
low. Even if heating operation is started in this condition, by the time the interior of a room gets warm, it 
will take long time amount. 

[0005] This invention is a thing in consideration of the above-mentioned situation, and aims at offering the 
refrigerant heating type heating apparatus which can improve the standup speed at the time of heating. 
[0006] 

[Means for Solving the Problem] If an OAT is low and a refrigerant heating type heating apparatus of 
invention concerning claim 1 has a low refrigerating cycle temperature at the time of initiation of heating 
operation, a detection means will output a detecting signal. At this time, the amount of combustion of a 
combustor is usually raised over predetermined time from the amount of maximum rating combustion at the 
time of heating operation. 
[0007] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with reference to 
a drawing. 

[0008] As shown in drawing 1 , piping connection of the outdoor heat exchanger 3 is made through a four- 
way valve 2 in the delivery of the capacity adjustable compressor 1. Piping connection of the indoor heat 
exchanger 8 is made at this outdoor heat exchanger 3 through the capillary tube 4 which is a pressure 
reducer, the check valve 5 for cooling cycle formation, and pack DOBARUBU 6 and 7. And piping 
connection of the indoor heat exchanger 8 is made at the inlet port of a compressor 1 through pack 
DOBARUBU 9 and 10, the above-mentioned four-way valve 2, and a check valve 11. 

[0009] From the pipe between a check valve 5 and pack DOBARUBU 6, it applies to the pipe by the side of 
intake of a compressor 1, and piping connection of the refrigerant heater 13 is made through the closing 
motion valve (two-way valve) 12. 

[0010] The refrigerant heater 13 is been [ a combustor ] attached and equipped with the combustor which 
consists of a gas burner 14, a proportioning valve 15, and a Blois fan 16, and heats a refrigerant by 
combustion of a gas burner 14. About the amount of heating, it controls by adjusting the amount of fuel 



supply to a gas burner 14 (capacity) by the proportioning valve 15. Moreover, combustion air is supplied to 
a gas burner 14 by the Blois fan 16. 

[001 1] The outdoor fan 21 and the OAT sensor 22 are formed near the outdoor heat exchanger 3. A sensor 
24 is formed whenever [ indoor fan 23 and room air temperature ] near the indoor heat exchanger 8, 
[0012] The coolant-temperature sensor 25 is attached in entrance-side piping of the refrigerant heater 13. 
The coolant-temperature sensor 26 is attached in outlet side piping of the refrigerant heater 13. Moreover, 
the coolant-temperature sensor 27 is attached in discharge-side piping of a compressor 1. 
[0013] On the other hand, a control section 30 is connected to AC power supply 32 through the 
transformer 31 for pressure lowering. A control section 30 performs control covering a refrigerant heating 
type air conditioner at large. 

[0014] A sensor 24, the coolant-temperature sensors 25 and 26, an inverter circuit 33, a control unit 34, 
and the switch 35 for the amount accommodation of combustion are connected to this control section 30 
whenever [ four-way valve 2, closing motion valve 12, above-mentioned combustor, outdoor fan 21, OAT 
sensor 22, indoor fan 23, and room air temperature ]. 

[0015] An inverter circuit 33 rectifies supply voltage, and changes and outputs it to the voltage of the 
frequency according to the command from a control section 30. This output turns into actuation power of a 
compressor 1 . The switch 35 for the amount accommodation of combustion operates, when installation 
people and a serviceman adjust at the time of installation of equipment, and inspection etc. so that the 
combustor of the refrigerant heater 13 may become in the range of the predetermined amount of the 
maximum combustion, and the amount of the minimum combustion, and in order that it can check the 
combustion condition of a combustor at the time of actuation and may improve actuation workability, 
generally it is formed in the outdoor unit side with which the refrigerant heater 13 is formed. And this 
switch 35 for the amount accommodation of combustion is equipped with the 1st accommodation mode and 
the 2nd accommodation mode as a content of setting out. 

[0016] A control section 30 is mainly equipped with the following functional means. 
[0017] [1] The control means for cooling operation which sets a four-way valve 2 as cooling mode, 
constitutes closing and the close cycle which makes sequential connection of a compressor 1 , a four-way 
valve 2, an outdoor heat exchanger 3, a capillary tube 4, a check valve 5, and the indoor heat exchanger 8 
by this for the closing motion valve 12, and carries out operation control (the output frequency F of an 
inverter circuit 33 is controlled) of the compressor 1 by the capacity width of face from low driving ability 
to the maximum driving ability. 

[0018] [2] The control means for heating operation which switches a four-way valve 2, constitutes an 
aperture and the close cycle which makes sequential connection of a compressor 1, a four-way valve 2, 
indoor heat exchanger 8, the closing motion valve 12, and the refrigerant heater 13 by this for the closing 
motion valve 12, and performs combustion control (combustion control of a gas burner 14) of a combustor, 
and sets up the maximum driving ability value of a compressor 1 lower than the maximum capacity value 
for cooling operation, and carries out operation control of the compressor 1 by the capacity width of face. 
[0019] [3] An overload protection means to detect the overload of a compressor 1 and to stop operation. 
For example, if the detection temperature Teo of the coolant-temperature sensor 26 carries out abnormal 
temperature lifting and reaches the set point at the time of heating operation, operation of a compressor 1 
and combustion of a combustor will be suspended. 

[0020] [4] A means to set the combustor of the driving ability of a compressor 1, a four-way valve 2, the 
closing motion valve 1 2, and the refrigerant heater 1 3 as the predetermined operational status for the 
amount accommodation of combustion if the 1st accommodation mode is set up with the amount 
accommodation switch 35 of combustion. A four-way valve 2 is switched and, specifically, it is a closing 
motion valve. 12 is opened, operation ON of a compressor 1 and the combustor is carried out further, and 
the driving ability of a compressor 1 is usually heightened from the maximum driving ability at the time of 
heating operation. 

[0021] [5] The means which will usually raise the detection actuation level of an overload protection means 
from the detection actuation level at the time of heating operation if the 1st accommodation mode is set 



v up with the amount accommodation switch 35 of combustion. 
[0022] [6] A means to constitute the close cycle which sets a four-way valve 2 as cooling mode, and sets 
the closing motion valve 12 as the condition in heating mode (it opens) and by which sequential connection 
of a compressor 1 , a four-way valve 2, an outdoor heat exchanger 3, a capillary tube 4, a check valve 5, the 
closing motion valve 1 2, and the refrigerant heater 1 3 will be made if the 2nd accommodation mode is set 
up with the amount accommodation switch 35 of combustion. 

[0023] [7] The regurgitation coolant temperature (detection temperature of the coolant-temperature 
sensor 27) Td of a compressor 1 is the set point T1 at the time of initiation of heating operation. Heating 
starting control means which will usually raise the amount of combustion of a rear-spring-supporter 
combustor to predetermined time from the amount of maximum rating combustion at the time of heating 
operation if it is the following. 

[0024] [8] The means which carries out the rear-spring-supporter high-speed revolution of the indoor fan 
23 at predetermined time at the time of initiation of heating operation. 

[0025] Below, an operation of the above-mentioned configuration is explained with reference to the flow 
chart of drawing 2 and drawing 3 . 

[0026] After installation of the main part of equipment finishes, it is necessary to adjust the amount of 
combustion of the combustor of the refrigerant heater 13. In performing this accommodation, authorized 
personnel operate the amount accommodation switch 35 of combustion, and set up the 1 st accommodation 
mode. 

[0027] If the 1st accommodation mode is set up, a four-way valve 2 will be switched and operation ON of 
an aperture, a compressor 1, and the combustor will be carried out for the closing motion valve 12. This 
forms the same cycle as heating operation. 

[0028] And as shown in drawing 4 p the driving ability (the output frequency F of an inverter circuit 33) of a 
compressor 1 is heightened till a place usually higher than the maximum driving ability (Fmax) at the time of 
heating operation. It can come, simultaneously the shift up of the detection actuation level ******** 
release point of an overload protection means is carried out at a place usually higher than the maximum 
driving ability at the time of heating operation. 

[0029] In this way, the standup of heating becomes quick by heightening the driving ability of a compressor 
1 till a place usually higher than the maximum driving ability at the time of heating operation. That is, even 
if it increases the amount of combustion of a combustor to near max, the cycle condition of balancing it is 
formed in the inside of a short time. And the amount of combustion of a combustor can be increased 
smoothly to near max, and promptly, without overload protection working unnecessarily, since the shift up 
of the release point of overload protection is carried out. 

[0030] In addition, the dashed line of drawing 4 shows change of the detection temperature for overload 
protections when not carrying out the shift up of the release point, the amount of combustion, and 
operation frequency F. 

[0031] Therefore, authorized personnel can adjust the amount of combustion of max and a minimum point 
easily only by operating the amount accommodation switch 35 of combustion, and after operating it 
moreover, accommodation of the amount of combustion can be started to the inside of a short time. 
[0032] By the way, the refrigerant heater 13 has the case where he wants to adjust the amount activity of 
combustion in the condition that the piping connection by the side of the interior of a room of the point of 
pack DOBARUBU 6 and 10 is not completed yet like drawing 5 from the place installed in an outdoor side. 
[0033] In this case, authorized personnel operate the amount accommodation switch 35 of combustion, and 
set up the 2nd accommodation mode. 

[0034] If the 2nd accommodation mode is set 1 up, while making a four-way valve 2 into cooling mode and 
opening the closing motion valve 12, operation ON of a compressor 1 and the combustor is carried out, and 
the cycle shown by the continuous line arrow head is formed in drawing 5 . 
[0035] Others are the same as the above-mentioned 1st accommodation mode. 

[0036] That is, without requiring the piping connection by the side of the interior of a room, the amount of 
combustion can be easily adjusted only by operating the amount accommodation switch 35 of combustion, 



* and after operating it moreover, accommodation of the amount of combustion can be started to the inside 
of a short time. 

[0037] Next, the completion of an installation injury is carried out, accommodation of the amount of 
combustion also finishes, and the operation in the case of performing actual operation is explained. 
[0038] If winter and shutdown continue, a refrigerant will fall asleep in a refrigerating cycle. At this time, 
the temperature of the refrigerant in a compressor 1 is the set point T1. It is in a far low condition. 
[0039] Then, as shown in the flow chart of drawing 6 , the regurgitation coolant temperature (detection 
temperature of the coolant-temperature sensor 27) Td and the set point T1 (for example, 48 degrees C) of 
a compressor 1 are compared at the time of initiation of heating operation. 

[0040] The regurgitation coolant temperature Td is the set point T1. If low, while usually raising a rear 
spring supporter and the amount of combustion of a combustor to fixed time amount from the amount of 
maximum rating combustion at the time of heating operation, the driving ability of a compressor 1 is usually 
heightened from the maximum driving ability at the time of heating operation. 

[0041] The amount of combustion of a combustor is proportional to the opening of a proportioning valve 15, 
as shown in drawing 8 , and the opening "63" of a proportioning valve 1 5 usually corresponds to the 
amount of maximum rating combustion at the time of heating operation. Usually raising the amount of 
combustion of a combustor from the amount of maximum rating combustion at the time of heating 
operation is a larger thing to set it, for example as "72" than "63" about the opening of a proportioning 
valve 15. And with this amount change of combustion, as shown in drawing 9 , the Blois fan's 16 rotational 
frequency increases, and the amount of the combustion air supplied to a gas burner 14 is increased. 
[0042] By carrying out like this, the start of heating becomes quick, and even if the regurgitation coolant 
temperature Td is low, the interior of a room can be heated quickly. Moreover, the high-speed revolution of 
the indoor fan 23 is carried out in order to bring the start of heating forward further, it doubles increasing 
air capacity and it is performed. After the fixed passage of time performs the usual heating operation. 
[0043] In addition, it is OAT To besides lowering of the regurgitation coolant temperature Td as a cause by 
which the standup of heating capacity becomes late. And lowering of the temperature Tei of the refrigerant 
which flows into the refrigerant heater 13 can be considered. This OAT To And the control using a coolant 
temperature Tei is shown in the flow chart of drawing 7 . 

[0044] Namely, OAT To which the OAT sensor 22 detects at the time of initiation of heating operation Set 
point T2 The coolant temperature Tei and set point T3 which are compared and the coolant-temperature 
sensor 25 detects further It compares. 

[0045] OAT To Set point T2 It is low and, moreover, a coolant temperature Tei is set point T3. If low, while 
usually raising a rear spring supporter and the amount of combustion of a combustor to fixed time amount 
from the amount of maximum rating combustion at the time of heating operation, the driving ability of a 
compressor 1 is usually heightened from the maximum driving ability at the time of heating operation. 
[0046] By carrying out like this, the start of heating becomes quick and it is OAT To even if. And even if a 
coolant temperature Tei is low, the interior of a room can be heated quickly. Moreover, the high-speed 
revolution of the indoor fan 23 is carried out in order to bring the start of heating forward further, it 
doubles increasing air capacity and it is performed. After the fixed passage of time performs the usual 
heating operation. 
[0047] 

[Effect of the Invention] As stated above, according to this invention, the refrigerant heating type heating 
apparatus which can improve the standup speed at the time of heating can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The refrigerating cycle of 1 operation gestalt, and the block diagram of a control circuit. 
[Drawing 2] The flow chart for explaining an operation of the 1st accommodation mode of this operation 
gestalt. 

[Drawing 3] The flow chart for explaining an operation of the 2nd accommodation mode of this operation 
gestalt. 

[Drawing 4] Drawing showing change of the detection temperature for overload protections of this 
operation gestalt, the amount of combustion, and operation frequency. 

[Drawing 5] Drawing showing the refrigerant flow in the 2nd accommodation mode of this operation gestalt. 
[Drawing 6] The flow chart for explaining the operation at the time of heating initiation of this operation 
gestalt. 

[Drawing 7] The flow chart for explaining the modification of the operation at the time of heating initiation 
of this operation gestalt. 

[Drawing 8] Drawing showing the relation between the proportioning valve opening of this operation gestalt, 
and the amount of combustion. 

[Drawing 9] Drawing showing the relation between the amount of combustion of this operation gestalt, and 
the Blois fan's rotational frequency. 
[Description of Notations] 

1 [ — A capillary tube (pressure reducer), 8 / — Indoor heat exchanger, 12 / — A closing motion valve, 13 
/ — A refrigerant heater, 14 / — A gas burner, 15 / — A proportioning valve, 16 / — - The Blois fan, 25, 26 
27 / — A coolant-temperature sensor, 30 / — A control section, 33 / — Inverter circuit. ] — A capacity 
adjustable compressor, 2 — A four-way valve, 3 — An outdoor heat exchanger, 4 
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$ ns iHu-'f * )Vimmt a# a.. 

[ 0 0 2- 30 . - -[• 7-] -SM-jlteCQll^Bt, -BE»1 <Z)«±W 

[0 0 2 4] [8] tllfi©^, S^7 7>2 3 
[0 0 2 5] tP^fC ±8B©«fig;©f^ffllC:t3^T0 2* 
[0 0 2 6] 8B##CD«W*jWfcfeo&llt£T?, 

in^i 3©^§§©j^tt*Sr^gi5-ra^s^fe« , <) £ 

3 5 £Sf£LTfg 1 WfflS^E— F&RJTr*. 

[0 0 2 7] ^lware— F^iajtsnsi:. ra*#2 

[0 0 2 8] f LT, 04^*-TJ:5t. ffiffi«lCDjl 

fe^^j <-r >A'-^iHjsS3 3©m*«ft«F) safttt 

MMteB#C0ftAjlte^73 (Fmax ) 
[0 0 2 9] l/T. JEEISflll ©aCtl* *a*ISBJ 

40-5. 

[0 0 3 0] 7^*5. @4©JKHtt, U'J— h 
[0 0 3 1 ] LfciJtoT, ffltatt, *ft»WfiB^-f y- 

f35 €«ifrr*/£ttTllf*Kfk^t*/h^o*8tt«o 

[0 0 3 2] ^»^§5l 3ttS^{Wt'Ka 

$n5t^5!5^. 0 5©J;5tCA->^ KA*;i/^6, 1 
50 Q<Dft<DmMWMZ^&Mtf£tz^7LT^tz^VimT° 
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(4) 

5 

[0033] £©*£, ftmmtmvtmmttiX'f yf3 

[0 0 3 4] jg2WSFE— KflHaitanSt,' ^##2 

[0035] Jt<Dmt±m<D?&iwim : £-\ i tm£x°$> 

[0 0 3 6] tts.io%. iftflfflifSKlSfitiCt 'o 
[0 0 3 7] Sff»^TbT««*©HfflSt>i» 

[0038] a(Eff±*««ttt-rst. 

[0 0 3 9] -t-r-r. @6©7n-ft-M:StJ:5 
jB*-fc>-y-2 7<0«»fiflf) TdtKS&fflTi (fct^. 

[0040] p±tb^tasTd^gg«fflTi ioisttn 

«r©fk*fi»«8«i«J:»5Ja«>Sitt>t:. EtSfll 1 ©31 

[0041] mvm<&mmm!tm 8 tc^-r <t 5 (cjt«»j# 

1 5©HffKit«LT*D, it0U#l 5 ©UK "63" j&» 
a#lBBjHE«f©«*lt»«8Sl6«k:»l6-r*. $>*&§§© 

«sas&asiRRiiKi^©«k^*«sjWia«t o »«>s t 

^■5^ttt. Jt«#l5©Hft£ "63" 

"72" fLT. zomM 

S&fc\zm^ ■ ®9 izOk-t&oizynT 7 T > 1 6© in 

«s»«*i8^csn. ^-t.i4i:««sn5ijiffle 

&©«*««■*»;£ n*>. 
[0 0'4 2] r^tSitCi^ ©j»©SC±*«0^iS to 
<fc0, fc£*i±aj»«fiMTdjWft<Tfc, 

3. *Ei©£±7&*9«:£& 
fc^tt*^. Sl*377>2 3€:JiKSlaH6Sii\ ASS 

a'fiT©«BJiie*ffft:-5. 
[0 0 4 3] lg,Pf1iE;fr©&±9^«<&-5MH<h 
LX, ettB«HK»£Td©teT©ttK:, ^riiaSTo * 
J:tfl&«UniJR»l 3fc«KX-r*»«©fiSTei©fll;T** 



[0044] -r&to-fe, mmmm.(Df^m, 9\-$mm.± 

U Se.C»fiCjBfl[-fe>-y-2 5 *?&«tffl«Tei 

[0 0 4 5] ^figTo *»a83£ffiT2 <fc9ffi<, 
*>?&«a&Tei#«6ftJfefifiT3 J;0fittn«, -Jfel&rat 
tofc 9 v • ^SI§g©^«l»^ffi^igMiies$<5*^S^^ 
*HS«k»3i65i&*£i:fcK:. EEffifl 1 ©S£H!:*)&attft 

MilteB#©*^:jlfet6^«t 0 ffig>« J; 5 fcf 3. 
[0 0 4 6] d^T^^ttCJ;^. RM©St±^D^ia 
<&0. fctA^SftTo *J:tX?&fltiaflETei3^fi< ■ 
T*>, ^ft£S#-<lg&-5d£dn:-£-S„ £7c, KB© 
3i±^t)*$P)JC#i&-5K. trt77 >2 3 SiSiSlHl 

r B 1©iE^tt> a'fs;©SM5ie$:fT^:-5o 
[0 0 4 7] 

[ffi"JH©&*] tklM^tc&o^ r©*Wk:«J:ntf, 
[0B©fB*a:»M3 

[0 1 ] — m6Jf*tB©J&*iM £;i/i3,fctflWWl!K©« 

J&0. 

[0 2] H^jBjgfficjBinflst-Hof^ffl'sattwr* 

[0 3] HH«»JI©IB2Wfl!S : E-F©ffffl*KWr* 

[0 4] ft%%&j&©aftftftKfflttftii&&. «Ktta, 
3iteHift*©*ft;s*"rH. 

[0 5] ra^Jfi»SB©»2Wfl!S : E-HT©} | &iiSi£nS* 

T0o 

[0 6] lfl||Jfi«ll©RBBBi6«f©fPffl*lttWrsfc«) 
(D7D-5 1 t-K 

[0 7] m^mmm<Dmmmt^m<D^m(D^mm^mm 

TZ>tz#>(D7n— K 
[0 8] [5|^iS^©JtCaj#F^St^«i»<t©P«^* 
-T0. 

[0 9] PI^Jfi»S8©««S*t^P7 , 7r>©lHlte»t 

©M^Sr^rf 0. 
[8F#©BMH] 

i -ffi*BlSE©ffitt«. 2-na*#. 3-^fl«gl 
f§. 4--^^tf^'J5 1 zi.-^ (j&ffigg) , 8-£rtJ»3£ 
&g. 12-W, 1 3 -?&JiJlPS»«. ' 

1 5-Jt0lJ^ 16-7"D777>- 2 5, 2 
6, 2 7-^iiagt>it, 3 O-ffcHSSSB, 3 3--f> 
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